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Discussion and Decision
1. Introduction 
In Rel-19 Mobility Enhancement WI [1], we have the following objective support for Inter-CU LTM: 

	· Specify support for inter-CU Layer1/Layer 2 Triggered Mobility (LTM) [RAN2, RAN3]

· Prioritize the case when CU is acting as MN when DC is not configured

· As secondary priority, support the case when NR-DC is configured and CU is acting as SN and MCG is unchanged

· As secondary priority, support the case when NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released

· Note: The case that LTM is configured in both MCG and SCG is excluded 

· Specify support for subsequent LTM mobility procedures aiming to avoid RRC configuration between cell switches as per Rel-18 LTM

· Coordination with SA3 needed with respect to security key handling 

· Note: Rel. 18 intra-CU LTM procedure is considered as baseline for adding inter-CU support

· Measurements related enhancements for purpose of supporting LTM: [RAN2, RAN1]

· Measurement related enhancements are applicable to Intra-CU MCG/SCG LTM and Inter-CU MCG/SCG LTM

· Specify necessary components to support event triggered L1 measurement reporting [RAN2, RAN1]

· RAN1 and RAN2 to progress independently on the event triggered measurements objectives of their respective MIMO and Mobility enhancement WIs. Review progress at RAN#105 to see if any modification of objectives is required to avoid/manage any overlap in the work

· Specify support for CSI-RS measurements for LTM procedures and enable CSI-RS based beam management, and/or other necessary physical layer operations on candidate cells before LTM [RAN1]

· Specify support of conditional LTM [RAN2, RAN3, RAN1]

· Specify UE evaluated conditions for triggering LTM

· Aim to support conditional LTM including subsequent LTM

· Prioritise intra-CU LTM

· Checkpoint to review objective at RAN#105. RAN WG work to not start before this checkpoint

· Specify RRM requirements related to the above objectives as necessary [RAN4]


In this contribution, we provide discussions on inter-CU LTM procedures and how to exchange radio configuration signalling over Xn interface to achieve lossless handover
2. Discussion

L1/L2 Triggered Mobility (LTM) was introduced to ensure seamless connectivity for UEs by minimizing handover latency and interruption time. It provides an Intra-CU LTM procedure where a source gNB receives a L1 measurement report from the UE. Based on this report, the source gNB send a MAC CE to the UE, instructing it to switch from the source cell to a target cell. The L1 measurement report and L2 MAC CE are designed to reduce processing time, enabling a faster handover.
Observation 1) LTM procedure uses L1 measurement reports and L2 MAC CE to minimize latency and interruption time during handover.

Observation 2) PDCP relocation and security key update are not necessary in Intra-CU LTM procedures.

The network pre-configures LTM candidate cells for the UE. The UE may perform the TA (Timing Advance) procedure on the LTM candidate cells in advance, following the procedure/method configured by the network. The TA value can be used by the UE to access the target cell during LTM cell switch completion. The network may configure support for multiple candidate LTM cells for subsequent LTM procedures. This allows the UE to repeat the UL synchronization and the LTM candidate cell switching procedure while maintaining the LTM candidate configuration after completing the LTM procedure.

Observation 3) LTM cell switching might be executed repeatedly to support the subsequent LTM.

The Inter-CU mobility procedure involves a source CU and a target CU to exchange HO signalling messages on the Xn interface. To initiate an inter-CU handover, the source CU sends a HANDOVER REQUST message to the target CU, followed by a response message (HANDOVER REQUEST ACKNOWLEDGE) from the target CU. The target gNB performs call admission control for the handover request based on information about radio connections and target radio cell configurations provided by the source gNB. 
Observation 4) During inter-CU mobility procedure, the source CU provides radio connection information and target radio configurations to the target CU using an RRC container. The target gNB may perform call admission control for the UE based on the radio configuration received from the source gNB.

The source gNB may initiate data forwarding to the target gNB at the time of handover decision. To achieve lossless handover, QoS flows and DRB connections are configured on the target gNB. The downlink forwarding tunnel is then utilized for downlink data forwarding. The EARLY STATUS TRANFER message and SN STATUS TRANSFER messages are sent to the target gNB to facilitate data forwarding.

Observation 5) The source gNB establishes a data forwarding tunnel to the target gNB. After successful LTM cell switch execution, the source gNB initiates PDCP data forwarding. 

Once the UE has successfully accessed the target gNB, the target gNB sends a HANDOVER SUCCESS message to the source gNB and receives the SN STATUS TRANSFER message in response. The source gNB continue data forwarding to the target gNB for the downlink path. The target gNB receives data from the UE and transmits it to the UPF. Finally, the target gNB performs a path switching procedure to optimize the downlink path between itself and the 5GC.

Observation 6) Upon UE access to the target gNB, the target gNB completes the handover success procedure and performs the path switching with the 5GC.

The figure below illustrates the message flows for the LTM procedure and signalling messages exchanged between the source gNB and target gNB. These flows depict the LTM procedure at the air interface for the intra-CU mobility and incorporate handover messages exchanged between two gNBs.

[image: image1.emf]UE

Source 

gNB

Target 

gNB

AMF UPF

Mobility control information provided by AMF

Measurement control and reports

(Measurement report)

HANDOVER REQUEST

HANDOVER REQUEST 

ACKNOWLEDGE

LTM candidate configuration 

(with RRC Reconfiguration and RRC 

Reconfiguration Complete)

DL Synchronization with candidate cells

L1 Measurement Report

Cell Switch command (MAC CE)

LTM cell switch completion

EARLY STATUS TRANSFER

HANDOVER SUCCESS

SN STATUS TRANSFER

PATCH SWITCH REQUEST

PATH SWITCH REQUEST 

ACKNOWLEDGE

UE CONTEXT RELEASE

Path Switch

SN STATUS TRANSFER

UL Synchronization with candidate cells

RACH Procedure

Data Forwarding

Data Forwarding

LTM 

Preparation

Early Syn.

LTM Cell 

switch 

execution

LTM cell 

switch 

completion

Detach & 

target 

configuraiton

Admission


An example of Inter-CU LTM procedure

In the LTM preparation phase, the source gNB receives measurements reports from the UE and determines the LTM candidate cells. The source gNB sends a HANDOVER REQUEST message to the target gNB to initiate the handover process. The target gNB performs call admission control for the UE and responds with a HANDOVER REQUEST ACKNOWLEDGE. The source gNB configures the LTM candidate cell and exchanges the RRCReconfiguration message and RRCReconfigurationComplete message with the UE.

Proposal 1) In the LTM Preparation phase, the source gNB provides radio connections and target radio configuration to the target gNB using RRC container. The target gNB may perform call admission control for the UE based on the radio connections and radio configuration.

If the network configures early synchronization for LTM candidate cells, the UE may synchronize with the target gNB during this phase. This synchronization might involve DL synchronization and UL synchronization. During UL synchronization, the target gNB may obtain a TA value, which it transmits to the UE for efficient accessing the target cell.

Proposal 2) RAN2 discusses how the target gNB can share the TA value obtained during UL synchronization with the source gNB.

When an inter-CU LTM event triggers in the LTM cell switch execution phase, the UE sends L1 measurement report to the source gNB. The source gNB initiates LTM cell switch operation by sending a MAC CE to the UE. The MAC CE may include the TA value for accessing the target gNB. The source gNB transmits EARLY STATUS TRANSFER and the SN STATUS TRANSFER messages and starts forwarding downlink data at PDCP layer.

Proposal 3) RAN2 confirms that the source gNB initiates PDCP data forwarding to the target gNB only after triggering the LTM cell switching command in LTM cell switch execution phase.

In the LTM cell switch completion phase, the UE successfully accesses the target gNB and the target gNB sends a HANDOVER SUCCESS message to the source gNB. It may also send an SN STATUS TRANSFER message. The target gNB may modify the downlink data forwarding path. PATH SWITCH REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE messages are exchanged to optimize the routing for data delivery.

Proposal 4) RAN2 confirms that the target gNB sends the HANDOVER SUCCESS message after the UE completes accessing it in the LTM cell switch complete phase.

3. Conclusion

In the previous discussion we made the following observations:

Observation 1) LTM procedure uses L1 measurement reports and L2 MAC CE to minimize latency and interruption time during handover.

Observation 2) PDCP relocation and security key update are not necessary in Intra-CU LTM procedures.

Observation 3) LTM cell switching might be executed repeatedly to support the subsequent LTM.

Observation 4) During inter-CU mobility procedure, the source CU provides radio connection information and target radio configurations to the target CU using an RRC container. The target gNB may perform call admission control for the UE based on the radio configuration received from the source gNB.

Observation 5) The source gNB establishes a data forwarding tunnel to the target gNB. After successful LTM cell switch execution, the source gNB initiates PDCP data forwarding. 

Observation 6) Upon UE access to the target gNB, the target gNB completes the handover success procedure and performs the path switching with the 5GC.

We propose the followings:

Proposal 1) In the LTM Preparation phase, the source gNB provides radio connections and target radio configuration to the target gNB using RRC container. The target gNB may perform call admission control for the UE based on the radio connections and radio configuration.

Proposal 2) RAN2 discusses how the target gNB can share the TA value obtained during UL synchronization with the source gNB.

Proposal 3) RAN2 confirms that the source gNB initiates PDCP data forwarding to the target gNB only after triggering the LTM cell switching command in LTM cell switch execution phase.

Proposal 4) RAN2 confirms that the target gNB sends the HANDOVER SUCCESS message after the UE completes accessing it in the LTM cell switch complete phase.
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